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In the title molecule, C21H20N2O4, the dihedral angle between 
the phenol ring and the isoindole-l,3-dione mean plane is 
69.79 (6)°. The cyclohexane ring adopts a chair conformation. 
Weak intermolecular O— H- ■ O and O— H- ■ N interactions 
feature as part of the crystal packing. 



Experimental 

Crystal data 

C 21 H 20 N 2 O 4 
M, = 364.39 
Orthorhombic, Pl-^Lfa 
a = 9.0247 (3) A 
b = 11.7748 (4) A 
c = 17.8585 (6) A 

Data collection 

Bruker APEX CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
Tna,, = 0.982, T max = 0.982 

Refinement 

R[F 2 > 2a(F 2 )] = 0.041 

wR(F 2 ) = 0.132 

S = 1.10 

4727 reflections 

251 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



V= 1897.72 (11) A J 
Z = 4 

Mo Ka radiation 
fl = 0.09 mm~' 
T = 296 K 

0.20 x 0.20 x 0.20 mm 



34622 measured reflections 
4727 independent reflections 
4317 reflections with / > 2a(l) 
Ri„, = 0.023 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.26 e A~ 3 

Apmin = -0.32 e A~ 3 



D — 


H-A 


D-H 


H- ■ A 


D-A 


D-H- - A 


03 


-H3A- ■ N2 


0.93 (1) 


1.69 (1) 


2.5656 (16) 


157 (2) 


04 


-H4B- ■ 03' 


0.90 (2) 


1.66 (2) 


2.5478 (15) 


170 (2) 



Symmetry code: (i) x + |, — y + \ 



Related literature 

For details of the synthesis, see: Berkessel et al. (2006); Ren & 
Fu (2009). For background to the synthesis of salen-type Schiff 
base ligands, see: Campbell & Nguyen (2001). 




HO 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT- 
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors are grateful to Southwest University of China 
for financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FF2012). 
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2-{(15'*,25'*)-2-[(£)-(2,4-Dihydroxybenzylidene)amino]cyclohexyl}isoindoKne-l,3-dione 
Z.-J. Liu, X.-K. Fu, Z.-K. Hu, X.-J. Wu and L. Wu 



Comment 

Salen-type Schiff base ligands incorporating two different benzylidene moieties and a diamine backbone were synthesized 
in high yield under mild conditions via a stepwise approach. In the synthesis of salen-type Schiff base ligands (Campbell et 
ah, 2001), the compound (I) was a significant intermediate product. Here we report its crystal structure. 



Experimental 

Compound (I) was synthesized according to the procedure of Berkessel et al. (2006); Ren et al. (2009). A crystal of (I) 
suitable for X-ray analysis was grown from a mixture solution of ethanol and acetonitrile ( 1 : 1 ) by slow evaporation at room 
temperature. 



Refinement 

All the hydrogen atoms were placed at the geometrical positions with C— H = 0.93 A(CH), 0.97A (CH), 0.97A (CH 2 ), and 
refined as riding, with C/i S0 (H) = 1.2 C/ e q(C) and (7i S0 (H) = 1-1.4 C/ eq (0). A restrained refinement comment "DFIJC' is used 
to restraint the distance of 03 and H3a. 



Figures 




Fig. 1. Molecular structure showing 30% probability displacement ellipsoids. 



2-{(1 S*,2S*)-2-[(£)-(2,4- Dihydroxybenzylidene)amino]cyclohexyl}isoindoline-1 ,3-dione 



Crystal data 

C21H20N2O4 D x = 1 .275 Mg nr 3 

M r = 364.39 Mo Ka radiation, X = 0.71073 A 

Orthorhombic, .K^^i Cell parameters from 34622 reflections 

a = 9.0247 (3) A 9 = 2.1-28.3° 

b= 11.7748 (4) A p. = 0.09 mm" 1 
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c = 17.8585 (6) A 
V= 1897.72 (11) A 3 
Z=4 

^(000) = 768 



7/=296K 
Block, colourless 
0.20 x 0.20 x 0.20 mm 



Data collection 



Bruker APEX CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.982, T max = 0.982 
34622 measured reflections 



4727 independent reflections 

43 1 7 reflections with I > 2a(I) 
R int = 0.023 

^max = 28.3°, 0 m i n — 2.1° 

A = -12-»12 

Jt = -15— »15 
/= -23^23 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 >2o(F 2 )] = 0.041 

wR(F 2 ) = 0.132 

S= 1.10 

4727 reflections 
25 1 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w=V[<j 2 (F 2 ) + (0AP) 2 ] 

where P = {F 2 + IF 2 )!?, 

(A/o) max < 0.001 

Apmax = 0.26 e A~ 3 
Ap m i„ = -0.32 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U iso */U eq 

CI 0.30161 (15) 0.36416 (11) 0.06573 (7) 0.0377 (3) 
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Atomic displacement parameters (A 2 ) 
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-0.0188 (7) 


-0.0246 (9) 


0.0109 (6) 


02 


0.0689 (8) 


0.0429 (5) 


0.0719(6) 


-0.0015 (5) 


-0.0229 (6) 


0.0039 (5) 


03 


0.0460 (6) 


0.0466 (5) 


0.0756 (7) 


-0.0154 (5) 


0.0170 (5) 


-0.0165 (5) 


04 


0.0426 (6) 


0.0449 (5) 


0.0703 (6) 


-0.0043 (4) 


0.0187 (5) 


-0.0051 (5) 



Geometric parameters (A, °) 



CI— 03 


1.2869(16) 


Cll— H11A 


0.9700 


CI— C2 


1.4122(18) 


Cll— HUB 


0.9700 


CI— C6 


1.4418(17) 


C12— C13 


1.521 (2) 


C2— C3 


1.3744 (19) 


C12— H12A 


0.9700 


C2— H2B 


0.9300 


C12— H12B 


0.9700 


C3— 04 


1.3355 (16) 


C13— Nl 


1.4716(17) 


C3— C4 


1.4150(19) 


C13— H13A 


0.9800 


C4— C5 


1.351 (2) 


C14— Ol 


1.207 (2) 


C4— H4A 


0.9300 


C14— Nl 


1.396 (2) 


C5— C6 


1.415 (2) 


C14— C15 


1.486 (2) 


C5— H5A 


0.9300 


CI 5— C20 


1.369 (2) 


C6— C7 


1.4101 (19) 


C15— C16 


1.380(2) 


C7— N2 


1.2933 (19) 


C16— C17 


1.383 (3) 


C7— H7A 


0.9300 


CI 6— H16A 


0.9300 


C8— N2 


1.4630 (17) 


C17— C18 


1.361 (3) 
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pO pn 

Co — Cv 


1 CTO /1\ 

1.32o (2) 


PQ P 1 *} 

Co — CI J 


1 CI "7*7 ( 1 n\ 

1.33 / / (IV) 


PQ lit) * 

Co — HoA 


n nonn 
U.VoUU 


po nn 
CV — C1U 


1 CTC /1\ 

1.323 (2) 




0 Q700 

\J.y /UU 


C9 — H9B 


0.9700 


CIO — Cll 


1.518 (3) 


CIO — H10A 


0.9700 


CIO — H10B 


0.9700 


Cll — C12 


1.527 (2) 


03 — CI — C2 


ni ac / 1 1 \ 
122.40 (11) 


r\i p 1 p/: 
Uj — CI — Co 


I in oo /i i\ 

iiy.oo (iz) 


po pi p/: 
C2 — CI — Co 


11 /.DO (11) 


pi p*-) pi 

CJ — tz — C 1 


HI t c / 1 1 \ 

121 .23 (11) 


C3 — — ri2r> 


1 1 Q /I 

i iy.4 


pi p^ mr> 
C 1 — C2 — H2B 


i i n /i 

i iy.4 


P./1 pi pi 

OA — C3 — C2 


ni oi /i i\ 

123.82 (12) 


r\A pi p/i 
U4 C3 — C4 


I i r c o /i i\ 

113.3o (12) 


pi pi p/t 
C2 — C3 — C4 


120.60 (12) 


PC P/1 PI 

C5 — C4 C3 


ny.oo (13) 


PC P/1 U/1 A 

C5 — C4 H4A 


120.2 


PI P/1 U/t A 

C3 — C4 H4A 


120.2 


p^i pc p/: 
C4 — C5 — CO 


111 *7*7 n i\ 
121. / / (13) 


f^A PC UC A 

C4 — C5 — Hi A 


1 1 n 1 

i iy. i 


P/i PC UC A 

Co — C5 — Hi A 


i in 1 

1 IV. 1 


p^7 p/: pc 
C / — Co — C5 


1 in in /"i i\ 
120. 3y (12) 


c^~i r't. 

C / — CO — C 1 


1 on ^ 1 /1 o\ 
120.01 (12) 


pc p/: pi 
CD — Co — C 1 


1 1 o no /1 1\ 
l lo.yo (12) 


\n P "7 p/r 

IN 2 — C / — CO 


HI 1 C /1Q\ 

123.33 (13) 


"\T1 P"7 U"7 A 

JN2 — C/ — HI A 


no.3 


p/: pi in a 
Co — C / — H 1 A 


1 1 O 1 

no.3 


pq pn 

JN2 — Co — cy 


1 no m /i 1 \ 
10o.y2 (11) 


xn pq n i 
JN2 — Co — CI 3 


1 nn *7/i /■ 1 1\ 
10V. /4 (12) 


pn po n i 

cy — cs — c 1 5 


1 nn i a / 1 q \ 
10V.34 (13) 


"\T1 PO UO A 

JN2 — Co — HoA 


1 nn ^ 


pn pq uo a 
Cy — Co — HoA 


1 nn c 


n i po uoa 
C 1 i — Co — HoA 


1 nn 

loy.o 


pin rn pn 

ciu — cy — cs 


111 ItL f'\ r )\ 

111.3o (12) 


c i u — cy — riy a 


1 nn a 

ioy.4 


pn pn Tin A 

Co — cy — HyA 


1 nn /i 

ioy.4 


pin pn unD 

c i u — cy — Hy b 


1 nn a 

ioy.4 


po pn unD 

Co — cy — HyB 


1 nn /i 

ioy.4 


un a pn unD 

HyA — cy — HyB 


1 no n 
lOo.O 


C9— CIO— Cll 


111.02 (17) 


C9— CIO— H10A 


109.4 


Cll— CIO— H10A 


109.4 


C9— CIO— HI OB 


109.4 


Cll— CIO— H10B 


109.4 


H10A— CIO— HI OB 


108.0 



PH TJ 1 T A 

CI / — rll /A 


n nmn 

u.yjuu 


pio pin 

cio — ciy 


1 TOO f)\ 

1.300 \L) 


pio TT 1 O A 

C 1 0 — rl 1 oA 


n mnn 

u.yjuu 


pin Pin 

Ciy — C20 


1.3o2 (2) 


V 1 y 1 1 1 v r\ 


n cnnn 


C20 — C21 


1 4833 (19) 


C21 — 02 


1.2073 (18) 


C21 — Nl 


1.4036 (18) 


03 — H3A 


0.927 (9) 


04 — H4B 


0.90 (2) 


TT1 1 A p 1 1 TJ1 ID 

hll 1A — Cll — rll IB 


1 no 1 
lOo.l 


P11 pn C 1 ~> 

Cll — C12 — CI 3 


iin ii n i\ 
110.13 (13) 


p 1 1 P11 TT11A 

Cll — C 1 2 — rl 1 2 A 


1 nn & 

loy.o 


p 1 7 p 1 1 TT 1 1 A 

C 1 3 — C 1 2 — H 1 2 A 


1 AO. £. 

loy.o 


P 1 1 p 1 1 TT 1 ID 

Cll — C12 — HI 2d 


1 no ^ 

loy.o 


p 1 1 P11 TJ11T3 

C13 — C12 — H12r> 


1 nn /; 

loy.o 


T_T11A P 1 1 T I 1 1TJ> 

H 1 2A — C 1 2 — H 1 2r> 


1 no 1 
lOo.l 


"\T 1 pi 1 P 1 1 

IN 1 — C13 — C12 


111 nn /1 n\ 
111.// (10) 


Ml P 1 1 PO 

IN 1 — C13 — Co 


ill nn n i\ 
112. / / (11) 


p 1 1 pi i PO 

C 1 2 — C 1 3 — Co 


111 (\A f\ A\ 

1 1 1.04 (14) 


xt 1 pi 1 nn * 
JN 1 — C13 — H13A 


1 n*7 n 
10 /.0 


p 1 1 pn tjiia 
C 1 2 — C 1 3 — H 1 3 A 


1 n*7 n 
10 /.0 


p q pn T_r 1 1 a 
Co — C 1 3 — H 1 3A 


1 n*7 n 
10 /.0 


( \ 1 p 1 A XT 1 

Ol — C14 — JN 1 


11/1 /11 /l/CA 

124.41 (lo) 


P, 1 pi 1 A piC 

Ul — C14 — CI 3 


1 io n*7 /i ^\ 
12o.y / (1 /) 


XT1 p 1 /] p i r 

IN 1 — C14 — C13 


1 n£ i / 1 1\ 
lOo.Ol (12) 


Pin pk pi/: 

C20 — C 1 3 — C 1 o 


121.12 (13) 


Pin pk pi i a 
C20 — C 1 3 — C 14 


1 n*7 o 1 / 1 1\ 
10/. ol (13) 


pi/: p i c pi /i 

ClD — C13 — C14 


111 n*7 ( 1 c\ 

131.0 / (13) 


p 1 -7 pi/" p 1 C 

C 1 / — C 1 o — C 1 3 


1 1 O K /I T\ 
110.13 (1 /) 


p i n pi/ TTi a 

C 1 / — C 1 o — H 1 o A 


i20.y 


PI f pu TJl / A 

C 1 3 — C 1 o — H 1 oA 


1 in n 
120.y 


PI o P1*7 p 1 / 

C 1 o — C 1 / — C 1 o 


1 in /;o / 1 ^\ 
120.00 (1 /) 


PIO P1*7 TT HA 

Clo — CI / — HI /A 


1 in 1 

ny. / 


p 1 /. pit un A 
Clo — CI / — HI /A 


1 1 n *7 

i iy. / 


p 1 -7 PIO p 1 C\ 

ci / — cio — ciy 


111 CI /l *7\ 

121 .33 (1 /) 


pn pio TJ10A 

C 1 / — C 1 o — H 1 oA 


1 1 n i 

i iy.2 


P 1 Q PIO TTI O A 

c i y — C 1 o — H 1 o A 


11Q 1 

i iy.2 


pin p|n pio 

C20 — c i y — c i o 


I 1 *7 CO C\ £\ 

II /.3o (lo) 


pi a pin ui n a 

C20 — c i y — h i y A 


1^1 

121.2 


pio pin TT 1 n A 

c i o — c i y — h i y a 


in i 
121.2 


pk pm p 1 n 

C 1 3 — C20 — c i y 


1 in nn /1 a\ 
120.y0 (14) 


pi r pin pi 1 
C 1 3 — C20 — C2 1 


1 no o a ( 1 1\ 
10o.o4 (13) 


pm pin pii 
C 1 y — C20 — C2 1 


iin 1*7 /1 a\ 

130.27 (14) 


02— C21— Nl 


125.52 (13) 


02— C21— C20 


128.60 (13) 


Nl— C21— C20 


105.88 (11) 


C14— Nl— C21 


110.67(11) 


C14— Nl— C13 


121.18(12) 
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C12 — Cll — CIO 


110.31 (18) 


C21 — Nl — C13 


128.09 (12) 


C12 — Cll — H11A 


109.6 


C7 — N2 — C8 


125.40 (13) 


CIO — Cll — H11A 


109.6 


CI — 03 — H3A 


103.8 (13) 


C12 — Cll — HUB 


109.6 


C3 — 04 — H4B 


110.7 (15) 


CIO — Cll — HUB 


109.6 






p.1 p 1 pi pi 
O 3 — C 1 — C2 — C 3 


1 *7A I 1 ( 1 1 \ 

— 1 /V.lZ (13) 


pin pk pi/ pn 
C2U — C 1 5 — C 1 0 — C 1 / 


-1.7 (3) 


p/; pi pi pi 
Co — C 1 — C2 — C 5 


U.5V (lo) 


pn pir pi/ pn 
C 14 — C 1 5 — C 1 o — C 1 / 


1 /o.so (lo) 


pi pi pi P./1 
CI — Cz — C3 — 04 


1 / /.lo (12) 


PK PU pn pin 

CIS — Clo — CI / — Clo 


0.0 (3) 


P1 PI PI P/1 

CI — C2 — C3 — C4 


-2.5 (2) 


pi/ pn pio pin 

ci6 — ci / — cio — ciy 


1.9 (3) 


P./1 PI P/1 pc 

04 C3 — C4 — CD 


—\ /o.ZU (lo) 


pn pio pm p">n 

c i / — c i o — c i y — czu 


-2.1 (3) 


pi /""i p/i pc 
Cz — C 5 — C4 — C 5 


1.5 (3) 


pi/ pk p">n pin 
C 1 6 — C 1 5 — C2U — c i y 


1.5 (2) 


pi p/1 pc r^/r 

C3 — C4 — Cj — Co 


1 1 (1\ 

1.1 (3) 


r^i/i r^on no 
C14 CI J — CzU — ciy 


— Y fo.yo (14) 


p/i pc p/: p~7 
C4 — CD — Co — C / 


1 /O.J / (lo) 


pk pi c pin pn 
C 1 6 — C 1 5 — C2U — Cz 1 


—1 /o.4o (14) 


c^a r^c r^t* 

C4 — CD — Co — C 1 


-2.7 (3) 


p 1 a pk p">n pn 
C 14 — C 1 5 — CzU — Cz 1 


1 A/1 /1 H\ 

1 .U4 (1 /) 


r\i p 1 p/: p~7 
Uj — C 1 — Co — C / 


0.4 (2) 


pio pm pin pk 
C 1 o — C 1 y — C2U — C 1 5 


0.4 (2) 


r^i r^i r^"7 
Cz — CI — Lo — C / 


1 7Q £1 / 1 1 \ 

i /y.oz (ii) 


pio pin pin r^n 

c i o — c i y — czu — cz i 


1 "7G (\ A\ 

—i /y.oz (14) 


p.1 pi p/: pc 
Uj — C 1 — Co — C5 


1*70 QO / 1 /I \ 

-1 /o.io (14) 


pk pin pn p.i 
C 1 5 — C2U — Cz 1 — Oz 


1 /o.z / (lo) 


pi p 1 p/: pc 
Cz — CI — Co — C5 


1.6 (2) 


pm pin pii p.i 
C 1 y — C2U — C2 1 — (Jz 


-3.7 (3) 


pc p/: p~7 \n 
C5 — Co — C / — IN 2 


-1 /o.Zi (14) 


pk pin pn mi 
C 1 5 — C2U — C2 1 — IN 1 


1 A") /1 <C\ 

-3.4Z (lo) 


pi p/; r"7 mi 
CI — Co — C / — JNz 


3.0 (2) 


pin pin pii mi 
C 1 y — C2U — C2 1 — IN 1 


1 /o.oU (1 j) 


mi pn nfi 
IN 2 — Co — C9 — C 1 U 


1 /O.U3 (1 /) 


P.1 PU M1 PII 

Ol — C14 — IN 1 — C21 


1 / /.lo (lo) 


n i po pn nn 
C 1 3 — Co — C9 — C 1 U 


DO.l (Z) 


PK P 1 A M1 PI 1 

C15 — C14 — IN 1 — C21 


/l AA /1 T\ 

-4.UU (1 /) 


po pn nn P11 

Co — cy — C 1 U — C 1 1 


-J0.6 (Z) 


P.1 PU Ml PII 

Ol — C14 — IN 1 — CI 3 


-0.2 (3) 


pn nn P11 n i 
cy — CIO — Cll — Clz 


j /.U (3) 


PK PU M1 PII 

C15 — C14 — IN 1 — C13 


1 "70 /; c / 1 1\ 
1 /o.05 (12) 


pin n i pn n i 
C1U — Cll — Clz — CI 3 


-57.9 (3) 


PI PI 1 Ml P 1 A 

02 — C21 — IN 1 — C14 


1 "7 c 11/1 /:\ 
— 1 /5.12 (lo) 


CI 1 — Clz — CI 3 — IN 1 


1 "7/1 C C f 1 "7\ 

— 1 /4.55 (1 /) 


pin pn mi p 1 a 
C2U — C2 1 — IN 1 — C 1 4 


a co /1 /;\ 
4.50 (lo) 


CI 1 — Clz — CI 3 — Co 


cq fi~\ 
jo.o (I ) 


Oz — Czl — IN 1 — C13 


i n /1^ 
z.U (zj 


Ml po PII \r1 

IN 2 — Co — C 1 3 — IN 1 


c/: m /1 £\ 
5o.y3 (lo) 


pin pn mi p 1 1 
C2U — C2 1 — IN 1 — C 1 5 


1 "70 m f 1 1\ 
— 1 /0.3U (12) 


m po pn tin 
cy — Co — C 1 3 — IN 1 


1 /0.34 (13) 


P 1 1 P 1 1 M 1 P 1 A 

C12 — C13 — IN 1 — C14 


on n 1 /1 n\ 

oy.yi (iy) 


Ml po pn pn 

IN 2 — Co — C 1 3 — C 1 2 


n<- "T/i nil 

-176.74 (13) 


po pn mi pi/1 

C8 — C13 — N 1 — C14 


1/1/1 l/l/l/IX 

-144.14 (14) 


C9— C8— CI 3— C12 


-57.33 (18) 


C12— C13— Nl— C21 


-86.94 (19) 


Ol— CI 4— CI 5— C20 


-179.50 (19) 


C8— CI 3— Nl— C21 


39.01 (19) 


Nl— CI 4— CI 5— C20 


1.73 (18) 


C6— C7— N2— C8 


-178.75 (12) 


Ol— C14— C15— C16 


0.0 (3) 


C9— C8— N2— C7 


124.08 (16) 


Nl— C14— C15— C16 


-178.81 (17) 


CI 3— C8— N2— C7 


-116.25 (15) 



Hydrogen-bond geometry (A, °) 



D—H-A 

03— H3A-N2 

04— H4B-03' 

Symmetry codes: (i) x+1/2, -y+l/2, -z. 



D — H 
0.93 (1) 
0.90 (2) 



H-A 

1.69(1) 

1.66(2) 



D-A 

2.5656 (16) 
2.5478 (15) 



D—H-A 
157.(2) 
170 (2) 
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